R econstruction of acquired auricular defects is one of the most challenging procedures confronting plastic surgeons. These defects are commonly caused by trauma, motor vehicle accidents, sports injury, human fights, and human and animal bites (1) . Less commonly, auricular defects are acquired as the result of thermal injury, with subsequent dry gangrene and autoamputation (2) . The treatment of auricular tumours by Mohs chemosurgery also results in the need for auricular repair (3). An exceptional rare cause of auricular defect is the method of political punishment that was practiced in Iraq circa 1994, as reported in our case series study.
Since the emergence of the helical advancement technique more than four decades ago, it has proved to be an excellent method of repairing many defects confined to the helical margin with or without scaphal cartilage involvement (3) (4) (5) (6) . The benefits of this technique include patient convenience, superior cosmesis, hidden scar, technical simplicity, preserved normal auricular anatomical landmarks and low risk of flap necrosis. Furthermore, its one-stage procedure requires a short learning curve and is easily reproducible (4-7). The reported pitfalls are scarce.
In the present article, the reconstructive outcome of the helical advancement technique to repair a variety of auricular defects is reviewed. In particular, the selection criteria were examined with a view to avoiding subsequent deformity.
Methods
A prospective study was conducted from March 2004 to January 2006. The study sample was selected from patients with acquired auricular defects who were referred to the plastic surgery unit at Alkindy Teaching Hospital, Baghdad, Iraq, for reconstruction. In total, 18 patients with three types of upper one-third auricle defects (helical rim, wedge and upper one-third [ Figure 1 ]) were selected to undergo reconstruction with the helical advancement flap technique ( Table 1 ). The size of the defects along the helical margins ranged from 1.2 cm to 4.3 cm, the Y-shape antihelical ridges were preserved in all three types, and the triangular fossae were mostly intact. All patients were male, and 30 to 37 years of age (mean age 33.5 years). The mechanism of injury dated back to circa 1994, a result of punishment practiced on opponents of the political regime. In all cases, the elapsed date from the injury was 10 to 12 years. Initial physical and psychological assessments were undertaken, and all injuries were photographed preoperatively.
The surgical procedure was explained and all patients provided written informed consent. After the patient was anesthetized, the contralateral (uninjured) auricle was measured vertically (V1) and horizontally (H1), and the measurements recorded. The length of the defect along helical rim was also recorded (Figure 2 ). Two helical chondrocutaneous flaps, one on either side of the defect were created by performing an anterior incision along the remnant helical groove tiPs and Pearls BACkground: Reconstruction of acquired auricular defects is a challenging procedure. Since its emergence, the helical advancement technique has proved to be an excellent method of repairing many auricle defects. This technique may occasionally result in an alteration in the dimensions of the neoauricle, with subsequent deformity. However, the advantages of this technique are well known, while the pitfalls are scarce. oBJeCtive: To critically review the selection criteria of patients with acquired auricular defects to determine which are eligible for helical advancement technique without subsequent deformity. Methods: From March 2004 to January 2006, 18 patients with three types of upper one-third auricle defects underwent the helical advancement procedure. All patients were male, with mean age of 33.5 years. The defects ranged from 1.2 cm to 4.3 cm in length. Two helical flaps (one on either side of the injury) were advanced along the helical margin to ensure closure. The vertical and horizontal auricular axes were measured before and after surgery, and the actual reduction in millimetres was calculated. Patients were followed up for three months postoperatively. Assessment of the surgical outcome was performed by surgeon (with patient feedback) in the final patient visit. results: The principle pitfall in the form of small neoauricle with or without cupping was reported in five patients (27.77%). The defects in these cases were >2.8 cm and the mean resultant reduction in vertical axes was >5 mm. Statistical analysis resulted in χ 2 =4.24 and P=0.04 ConClusion: The three varieties of upper one-third auricle defects can best be corrected by the helical advancement technique when the defect is <2.8 cm. Furthermore, perioperative reduction in the vertical axis of the neoauricle >5 mm was an important predictive factor in the development of subsequent deformity. ( Figure 3 ). The incision included skin and the cartilage, with the posterior auricle skin left intact. Subsequent undermining of the scaphal cartilage medially provided further mobilization of the flaps. When necessary, an additional incison to circumvent the helical root gave extra length by V-Y advancement. Flaps were advanced along the helical margin to ensure closure. Following closure, if a tented or cupped scapha occurred, a Burow's triangle from the scaphal cartilage was excised to relieve the tented part of the cartilage. After auricle closure, vertical (V2) and horizontal (H2) axes of the neoauricle were measured, corresponding to the preoperative measurements of the contralateral ear. The actual reduction in vertical axis (V1-V2) and in horizontal axis (H1-H2) (in millimetres) was calculated. Patients were followed up for a period of three months. At the patient's final visit, postoperative outcome was classified as either satisfactory or unsatisfactory, based on surgeon assessment and patient feedback regarding symmetry and shape of the neoauricle.
results
Five patients were left with unsatisfactory results (27.77%). Three patients presented with a small neoauricle and two patients presented with a small and cupped auricle (Table 2) (Figure 4) . The original defect size in these five patients was >2.8 cm, and there was significant postoperative reduction in the vertical axis, ranging from 6 mm to 8 mm, as shown in Table 3 (patients 7, 
disCussion
Although the helical advancement flap was originally designed to repair auricle defects confined to the helical rim, it is also useful in the repair of wedge defects, as well as defects in the upper and middle one-third of the auricle. These defects are confined to skin and cartilage, which can be replaced by the helical advancement flap (6,7).
There are two variations of this flap. In the first, the flap is detached from both the anterior and posterior surfaces of the helix. This design allows maximal mobility but can jeopardize flap viability (8) . In the second variation, the posterior skin is left intact, resulting in a broader flap base with little or no risk to flap viability but limited mobility, as Antia and Buch originally described (4) . Depending on the type of defect, the helical flap must be mobilized either unilaterally or bilaterally along the helical margin, and an extra length gained by V-Y advancement of the helical root in the upper flap (9) . Following the repair of an auricular defect using the helical advancement technique, the resulting neoauricle is smaller than it was at baseline. This technique may be less effective in larger defects, but the true cut-off value has yet to be determined. A review of the literature revealed that helical advancement flaps can repair defects up to 4 cm in length (8) . However, in the present study, an analysis of the results showed less favourable results when the original defect was >2.8 cm (c 2 =4.24, P=0.04) ( Table 4) . Satisfactory surgical outcome of the neoauricle is judged on symmetry and shape preservation. In the present study, five patients were left with auricle asymmetry based on subjective observation by the surgeon and patient feedback. The defect size in these five cases was >2.8 cm and the final reduction in the vertical axis ranged from 6 mm to 8 mm. All patients in the present study showed a reduction in the horizontal axis of 0 mm to 2 mm (Table 3) . Two studies support these results: Orticochea (10) has successfully performed the helical advancement technique in auricle defects up to 2.5 cm without resulting asymmetry. Another study by Calhoun et al (11) examined the procedure by creating 2 cm defects in cadavers and in reviewing 10 consecutive patients without subsequent asymmetry (11).
The management of auricle asymmetry is a controversial issue. Addressing the asymmetry by surgical reduction of the contralateral (normal) auricle is technically feasible, but contoversial; currently, most plastic surgeons are not in favour. Gault et al (12) have used the helical advancement technique as mean of reduction otoplasty in cases of congenital asymmetry. Benedict et al (13) used the same technique in treating cases of congenital macrotia. Further studies considering the social, cultural and psychological factors should be included to justify the application of this procedure to the normal auricle.
ConClusion
The three varieties of upper one-third auricle defects in the present article were best corrected by the helical advancement technique when the defect was <2.8 cm. A perioperative reduction in the vertical axis of the neoauricle of >5 mm was an important predictive factor in development of the subsequent deformity. 
reFerenCes

Figure 4) Small neoauricle with cupping
